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Abstract of JP8208687 

PURPOSE: To obtain a new compound, a specific glyceryl oligonucleotide, useful as an anti-HIV agent 
having excellent anti-HIV activity and improved stability in blood by partially substituting deoxyribose 
with glycerol. 

CONSTITUTION: This glyceryl oligonucleotide is shown by formula I [DBB is 3,4-(dibenzyloxy)benzyl; 
R<1> is guanin-9-yl or adenin-9-yl; R<2> is adenin-9-yl, guanin-9-yl, cytosin-1-yl, thymin-1-yl or uracil- 
1-yl; (m) is integer of 0 or 1-6; (n) is an integer of 1-6; m+n is 2-10], has excellent anti-HIV activity and 
improved stability in blood). The compound is obtained by introducing a nucleic acid base into a 
protected glycerol of formula II, reacting the resultant substance with 4,4'-dimethoxytrityl chloride, 
reacting the resulting substance with succinic anhydride to give a compound of formula III (R<3> is a 
nucleic acid base; DMT is 4,4-dimethoxytrityl), subjecting the compound to extension reaction by 
phosphoamidite method and deprotecting. 



09)H*BMMW (jp) (12) ^ 1 ft ^ ^ S (a) (uymwmsam* 

#W¥8 -208687 



(43)&HB ¥fi&8^(1996) 8S13B 



(51)IntCl. 6 




F I 




C0 7H 21/04 


Z 






// A 6 IK 31/70 


ADY 












»#«©Sc4 OL (£16H) 


(21)fflS#^ 


ft®¥7 -301020 


(71)fflSA 


000001856 










(22)fflSB 


m7^(1995)11^20B 




XSS'f'&K B*ft*RT 3 Ti 5 # 1 # 










(31)&fc|f±lg#HI 


4#|I¥6-291207 




*]^fiJIIEJ£*]*lT@2#58-£ H&tt 


(32)SBfeB 


¥6 (1994)11/1 25B 






<33)ftftti£3B 


B* (JP) 




<hJ& IS 








^S5fijllK£lirriTS2#58^ =#* 














C72)5B»if 


** *A 








3dCifc&JIIEl£«TlTB2#58^ 














(74)fWA 


#s± aw W2«) 








ftKKHK 



(54) [893CD«fM ifWjmVlZZU*?}* 



(57) *BWiTS. 
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D B B li 3 , 4- (SMJ'SW***') *>S> 
JUS ; R 1 tt^7^;«tt7x-^S ; R 2 Ii7f- 



mttOXttlB26 ; nttl75S6. fflU mRt^nO 



(2) 
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* Mb 13 



DBBO. 




|— 0^5^0 J—H 



K<K D B B li 3 , 4- (S^OS?***^) 1>5> 
C75r=>-9— Ok Jf7x>-9-- f;k ->h~» 

- 1 — f ;k ?s>- i — f;wxtt^7->^- 1 -- f * 

S£^U mH0Xttl75M6©&Sfc*U ntelfl 
S60Sa^1-. fiU mR^n©fP«275Ml 0T 

W*9I23 »#9IUE*V»T. R 2 tf>f7->-l- 

[S!*«3] 1 Kl*5V>T. mR^n©Sl^5T* 

0, ItgBBEJj&tTGGGGGXttTGGGAGT&Sft; 

D. ig£E?Oj&<TGGGAGGT&5fc£«!)Rtf-e-0 

[000 1] 

x**->U#-X£^Ui:a-M:g£&;^ ifii*££ 
[000 2] 

[*£*0&flf] at*. *y^iri/*? a 

*0£4»ttttfc*-<J «L<h*4t?*^ C€ffc. Cala 
brettaStt, «tt#«ftSi&L^lC«-r<E) 1 8S#07> 
?-fe>^^'J^^l/*?-H*aei/fc (B.Calabretta 
et al . , Proc. Natl. Acad. Sci. USA, 88, 2351-2355(1991) 
) . firi f f in 1 R«ft:(7)±')=f3t^lx± 



2? 



30 



■f £:£feWll&ftT^5. WAH Agrawal Ste. JtH 
I V- l§ft£#T**X*n^:frX--hM©2 
O^-'J^^l/^H&S^tfca. Agrawal et al.Cl 
in. Res.,42,282A(1994)) . VftU *X*a?:*X- 

[0 0 0 4] *K9Hr&tt. 5' -*Sg)&t&»S 

nitmm <ot u =f s * f i v - 1 e& * 

^filt&S^bfc 1 3 8 5 1 7^). 

[0 0 0 5] 

tfgB#*fcb«k5£-r5ss®] 4sstt«rr**y 

£ F«*#£*X*D3 1 *x-hS!l;:Lfcfc£W* 
0^7XxU^v-Oig-&^t^oTb* 
5. tot. *V3x9l'**VB&1fi&7X?'l*tv 

[00 0 6] 

[g|^*«lft-rSfc5&©^K] *3W!#5li. iftfEOgg 
)S£#HfeT^<&IcW$S0S££, fitH I V- lg££*r 

tfce-r, i^hi v-i«tt*^rr«tts^iau 



? h afi h n > t y mmm t b x fiua -r * c t u & 

(L. C.Griff in et al. Gene. 137,25-31(1994)). 



[0007] xftwoify-tyfrtviziru**)? 



(3) 
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R 1 



\0H 



[0 0 0 9] DBB&3, 4- (5**>5VW- 

tt7r:z>-9— fJWfofcwU R' «7x->-9- 

-f;k ^7->-9-^f;k ->h-»-i— f;k 

Xtel7!>S6 0lE&£*U n«175M6©&&£^ 
?. fiU mRtfn©»tt27i5l 0T355. ] 

[ooio] -IKS: (i) C£v>t, r* ttffSirtt^ a? 

[0 0 1 1] Sfc, R s © KsKgfc&gg^LT 
ViTfe<tVi5 1 5>- 1 — f ;l^L<tt^77->^- 1 — f 

[0 0 12] -J85S (1) oft^io^t, ffilfrfc^ 
•tl/Ttt, TS© [AS] 



&W¥8-2 08687 

4 




«&atfctf&*u [b»] td^-r^SE^j 

G\t?7 Att7x->SS*^1". 

[0 0 13] [AS] TGGGGG, TGGGAG, T 
GGGAGG. TGGGGGG, TGGGGAG, TG 
GGGTG, TGGGGGTG, TGGGGCG, TG 
GGGUG, TGGGAGGG, TGGGAGTG, T 
GGGTGGG. TGGGGTGGG. TGGGGTT 
GGG. TGGGAGG, TGGGGAAGG, TGG 
GGTTGGTG, TGGGGTTGGGG. 

[Bg] TGGGGG, TGGGAG, TGGGAG 
G. 

[0014] 
[0 0 15] 

[fc3] 



(4) ftM¥8-2 086 87 

6 



j — OH s — OMs / — R* 

— - V- — ■ ^ 

(3) (4) (5) 



R 3 



[0 0 16] 




(9) (10) (6) 



[0 0 17] 



Mfe5] 
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DMTO V Q 



(8) 




(18) 



[0 0 18] Ig^*, R 1 . R 2 , R 8 . mRtfnli 
fflfSEOftOSwU R 4 «2-75/-6-?pp7U 
>-9— TJWfofcRU R 5 H7x->-9—f ;k -> 

h-»-i— t;k ?5>-i— * Ada**?*-*- i 

Prtt-fV^nK/WfcESU DMT«4> 4' -9* 
h+S'HJ^/WfofciftU CPGtt3>hP-/H«#7 

[0 0 19] ftTlC. #I«fc"3V»T. »b<WJTf ■ 

[0020] (S8ix® *->;wfc 

*!8tt, *«tt$S0*> ft** (3) fc, 
(4) fc**DBT**. 

[0021] m^nmnt\yx\t. Rmzmm^ 



ttiHSSftSU MEET. 8tfH 

[0025] »5nfcBWft^WM«a6»i. m 

[0 0 2 6] (Sg2Ig) 2-75/-6-^DD7U 

*isgn. ^fiHt*»«p. ft** (4) 

T. 2-7S/-6-imo:/iJ>«R*T!M*T. ft* 
* (5) £#<5XgT£<5. 
[0 0 2 7] «fflatl**atUTIi, 

T, K«ft***»*gs«»-rs*>©T»na»Kig 
[0 0 2 8] ftusnsssii. »m\z\t, jaw-hu 

*»#USA0J:3fc7;i'*U*K***T* 

5. 



A, 5?^PPX^>©.t3*APy>ft^ft*lS3S <W 40 
tt. hux?;i/7sx KU5?>»o*«75> m\z 



[0 0 3 0] R**7«. S«lft**tt> *ifefcf£^. 



[0 0 2 2] EfcfigRtfEfclSratt, KB. ttSIC«k 
07JM4 0t:T> 3 0^75M5ltWTS 

[0 0 2 3] K«»7*» §«ft**«, 

sea*** strain*. 



[00 31] *»«*eetw*u &mmm 

[0 0 3 2] #6ttfcBfiWfc*W;MWfc&tf. *fe 



(6) 



[0 0 3 3] (S3 Xg) 0 nMMn**H*, 

3 a ) ?FSttgsif, (5) \z. mmmom® 

MZtaji. 8 0 75M1 5 01CT?, 3 0 #75S 2 HfKI, R 
iS^-ar-S. &7ft> *$T. 

[0 0 3 4] 3_b) 3aT#&n*fcfc****KU3> » 
>MWS*T, -2 075S5TCTft#Wt#S. h'J 
tf-JI&VMW) H (TMSC1) S^TT*. STF 
#*7 UT* 6 3 0 V U /HftfclD*., 

1 0 75S4 OlCTf, 3 04H5£4»|IMMrr5. 
ft. -2 07iS5'C-e, 3 fcfcl 07553 0 

j»R|j|U «7>*X7**iin*T3 0£75£2l$IW 
ft****. 

[0 0 3 5] fi**7«» *»«*ETfc«SU 

[0 0 3 7] 3_c) 3 bTH6n*<fc'&«*«*fcrU^ 
>fc**U 4, 4' -^h*^hU^^nUH* 
ID*. 1 0 75S4 O'CT, 175M1 0 BtlBHJUrT*. K 

[0 0 3 8] (SS4IS) TMSft, «*>»/-r/Hfci ftl 

*xe«, (9) tawti/T, its® (i o) 

[0 0 3 9] #Ig«, il*8Lfc3Xiga^fc£. 
[0 0 4 0] 4a) KU3»ifc fcfcfc (9) h'J 
F^E^Si*. 1 075S4 0*CT, 
3 0^75S2i^K*^-r-5. 
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JO 



[0 0 4 6] (SS5IS) S^h+S'MWWb 
*Xgtt, fcT'J~7>^ (10) fc, -7* h+v 

h'J?;p^nU KSR**1*T. fc'&'BJ (6) £*I5X 

gT&£. 

[0047] Rfo&mR&Rim®\t. ew. um\zx 

Dgfc3#, 10 75M4 01CT, 3 7551 2P#ET& 
[0 0 4 8] E£&7ft> BttfcSW*, 
[0 0 4 9] fl*tf. *JWfcttBET**U SHtidftft 

[0050] # 6 nfc a fi«Mfc^«rti«ia: s «. m 

[0 0 5 1] (fg6Xg) 3«OU>©»X 
*Xg«. ttfc;l^l/>*, ft^* (6) fc, lH-f 

h9i/-;^y^nfcr;P75>tt©#ST, 2—77 

/x^V-N, N, N' , N' -xh7-fv7ab:;P* 
(2) Sft*XST»S. 

[0052] Rfo&g&zfRitiftwi\t> mn\z£Qmu 

07iM4 0'CT, 1 0#75M4 SRffffiTifc*. 
[0 0 5 3] »6»7«, B«fc£*tt. KtftCftV^ 

Rjm&vsfrzm&nz. 

[0 0 5 4] fflAtf. *8S*EET«*U 

JET, «HI*«4"r*ctfcJ:D1»*Ct3JtT?#*. 
[0 0 5 5] H6nfcB69fl:*IWM«tt6«, m 
flA.t£ff|gJL Stt«X«#n-7h^77>f-Sfc<ko 

[0 05 6] m 7 Xg) 3 A*St8S©i£A 
#XgHu KU5»«K ft-frft (6) C, 



[0 0 4 1] 4 b) £ /ft, WB*^» 'OVM^a 
UFS1PA. 1 0 75S4 0ST, 3 0 #755 5 Ptfffli# 
fa. 

[0 0 4 2] 4c) &7ft, Raft's****.. 1075 

¥4or,T. sift7wawnwitt-ra. 



* (7) S#^X5g-Cfe5. 

[0057] s«ftftK^£«wma. m®\z£K) gts. 

Z1fi* 075S4 0'CT, 1 075S4 8^fflTfe^. 
LQJL5_8J )7-tf t<»T^. HflMk^lfctt. SML 



[0043] R**7ft, mfc&mz, urttcftv*, 

[0 0 4 4] JWWftiteTSSU. Sttldftft 



[0 0 5 9] j§^*MJET@*t, 



(7) 



ftM¥8-2 0 8 6 8 7 
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[0 0 6 1] (3§8ZDg) CPGt©*^ 
*Igtt, ft£«& (7) Z®®tLX> totem (8) ft 

[0 0 6 2] g^Lfc3IgfrSfc5. 

[0 0 6 3] 8 a) totem (7) ft, f h7tl«D77 

J/J'D^i'WM^SH (DCC) ftflDA, -2 
0 7555lCT3 0»»52l*IW»l/&ftlC. 1 075M 10 
4 0TCT1 27»S2 4nRHHt-r«. K*aH7*. ^» 

[0 0 6 4] #&nfcB»fc£»tt&ssfcs& m 

[0 0 6 5] 8b) 8aTft&nfc5fc£»ft, KU5> 

SH (DMF) fcWSPU 75y^ntf;wcPG (CP 
GINC. ;AMP00500B ; 521A; 120/ 
2 0 0; 8 5. 7/imol/g) Rtf h 'J X?)P7 5 > 
ft HI*, 10 7S54 0t:T1075S2 4l»«tttt|-rs. a? 
#SnS*S«rfttt»LT&a, DMFRtfSft^W 

[0 0 6 6] 8 c) 8 bT#&n*fca«fc**l«£ 
KU5»ftlOA. 3>*?Jl'757Ky5»*iO*.% 10 

7iS4o , CTmp B ift@-r^„ »sn«^»«jft»at 

££fcJ:0, Umtem (8) ft#S 
[0 0 6 7] (3S9IS) Rfi». BiCPG 

*I8B. fi«©DNA^ri6«ftffl^fca«©*U3fx 

[0 0 6 8] /MW-f <B*5U#7 • U 

SryF) ©Cyc 1 oneTM Plus DNA/R 
NAS/>-klMlf-K:. •fa'fy&tLTJS.Mh* 
- MJ ? "^ftffl ViT#^Sftff o TVi < . 

[0069] hois, BrSfcf&utefli-rasa-y ha 

-->7/X^7S^-f hffit (3 5mM7-feh-h>J 
, 5' -O- (3, 4-5*05W**5"'<>* 



yss»-s' -o- (2-5/7/x5=-;i/ n, 

Nucleosides & Nucleotide 
s, 1 3, 1375-1395 (199 4)) ©7"feh 
XMJJWS* (3 5mM) . ffiSGMfc&tt (2) ©7-fe 
h=hU/HIK (3 5mM) T?*4. 

[0 0 7 0] 0ffifi#£bT«, 5jimol ©ft£* 

(8) ftfflV>£. 

[0 0 7 1] h«»*Ufcftfc»4»«W* 

(cpg) ±fc, isaan&^u^^p^HjW** 
nu i 0 7154 ot:-e2BF^s^-r5. $j»r$nfcc 

PGft»afc«k«5l*#, *T*»U 5*t«6»*ft^ 

ch*sy#77-rJi'*--Tit»Lft»c, jjmihpl 

Cdnertsil PREP-ODS, 2 0 x 2 5 
0mm; 0. 1M1»HJX^73>*1W* (TEA 
A) , pH7 ; 25-»55X CH> CN/3 0m i 
n, linear gradient ; 7mL/mi 
n ; 2 5 4nm) C7^7-fU 1 6. SiHCfctiff"* 
iS?}ft£&5. MET, 7-fehxhU)WftS*t, *fg 
«ft-rSJltfc<t0*f8WOi»ft'&ft (1) ft#S^ 

[0072] o) xtt (9) ox&m&mm 



(i) 



«H«fcl,TWrr*;:ij8«T*S. ft£«J (3) ©3fc 
*Stt#tt. TMW>t>0ftJlVs* ft** 

(9) ©##«&#«, £«©:£»£* 0 
J&*T£5 (A.Holy, Collection Czechoslov.Chem.Coiniiiu 
n., 40, 187 (1975).) . 

[00 7 3] 

[00 74] 
[ft 6] 



ifc ttX «X ttX p OCtL, «x 

• I I I I I >✓ 



[0 0 7 5] (1 a) (R) - (2, 2-3?*g\fr- 

i, 3-y^V7>-4--f^) 2L£2k £2>2Jk 

1. 3 2 g (1 Ommo 1) © (S) - (+) - (2, 
2-v^^-l, 3-mV5>-4- f/W 



^1/>C*IPU OTCfcTttttbfc. Hilt, 2. 12 
mL (15. 2mmol) © h UlfJl'TS >ftJnA, 
0. 8 5 4mL (1 lmmo 1) ©ptS-^OU FftiS 
TbTJlD^fc. H$ra&fc5 OmLOzKftfln*., 
1 0#HHM*Lfc. **Jie#ftU 5 0mL^®fi 



(8) 



ftHI¥8-208 6 8 7 



13 

MBBttftfttt (oil) «*&. 
[0 0 7 6] 1 H-NMR (270MHz, CDCl.)6ppm : 4.38 
(m,lfl); 4.22(d,2H,J=5.28Hz); 4.11 (dd, 1H, 1=6. 60, 8. 
58Hz); 3.83(dd,lH,J=5.94,8.58Hz); 3.06(s,3H); L45 
(s,3H); 1.37(s,3H). 

(1 b) 2-7S7-6-^DP-9- [(2, 2-V 
U> 

(1 a) Tften&fcftttl. 0 5 1 g (5mmo 1) 
S9 OmL <Di?t ?-)V$i)Vl±7 5. H (DMF) KJgfr 
U 1. 0 5 9 g (6. 25mmol) ©2-75/- 
6-^DDyj>tO. 8 8 8g (6. 43mmol) 
©K 2 CO» 9 0tJfcT-ftlW*Lfc. *Ht 

*ET«*l/fc«fc» 1 0 OmLOffilX^Cttl 
U 1 0 OmLCD«a»m#*-Cft#bfc. *J|& 1 0 0 
mL©»«I^/PT2BafflU *©*«it^fe*T 

fcftfc, 1 0 Og (2 3 0-40 Ome sh) ©«>»J# 
y**?AC7:/?<f U 2 7I»S3%/^y-JP-«{b 
^W^T&ffltT, 0. 9 6 2 2g (6 8%) ©gg 

[0 0 7 7] 1 H - N M R (270MHz, DMSO-d < ) 6 ppm : 8. 
08(s,lH); 6.92(s,2H); 4. 52-4. 43 (m, ID; 4.20-4.10 
(m,2H); 4.01(dd,lH, J=6. 60, 8. 57Hz) ; 3.77(dd,ffl, 1=5. 
28, 8.57Hz); 1.29(s,3H): 1.24(s,3H). 
MASS : 283 

I R (KBr, cm" 1 ) :3430, 3312, 3186, 2984, 2941, 2860, 1642, 
1616,1560,1517,1429. 

UVOJeOH) £ : 223 (22300), 248 (4800), 310(6000). 
(lc) 
[0 07 8] 
Hfc 7] 



CH.O 




OH 



JO 



it? 



ro 0 7 yj (1 b) ■a&bWzfc-stoy 2 bmg 

(3. 2 6mmol) C2. 7 5mL©*tO. 5 5m 40 
L©1 2N-HC 1 SUnA, 7 5&n*lfKtlKbfc. £ 
J6Mfc**»fcTJWIUtt**&. »2. 6mL©2. 
5 N-N a OHI:T»fftLfr. &&»MffTSteLfr& 



i o omL©x-x;vT?ife^Lfe. mm 

*«EETfc*4l/fc«fc» tTU i?>T 2 @*»LTftfil 
3 3mL©16*l£U5»fc**U 1. 267 
g (3. 2 6mmol) ©$?* HK'HJ?A'9aU H 
£iD;LT®#Lfc. 3^W^C2 0 0mg©^h^-> 
H'jy^niJHtaSPU S&fc2»flMI#L&. 2 
0 OmLO&fc^l^Tt&IRl/T, 10 0mL©ffiSl 
S#*T 3 H«s»L&«fc, feW&l&V ACT 
SH&Sttfc. Jg&fcSSbfc&K:, 1 0 O g (70-2 
30mesh) ©5/>J*$ , /Wj?AlC7:/?-f U 1- 

Wfc-&«j£9 2 4. 7mg (4 7%) 
1 H - N M R (270MHz, CDC ] s ) 5ppm:11.81(s,lH) ; 8.55 
(s.lfl); 7.54(s,lH); 7.47-6. 81 (m. 13© ; 4.90(brs,l 
H); 4.40-3.98(m.3H); 3.79(s,6H); 3. 35-3. 20 (m, 2© ; 
2.70-2.55(m.lH); 1. 27-1. 22 (m, 6©. 

(Id) 

[00 8 0] 

Hfc8] 




[0 0 8 1] (lc) Ti5nfcft&®6 9 0mg 
(1. 1 5mmo 1) ££U^>TlIsl#$bTia!l$ 
ii-fc^lC6mL©^^g 1 W'>C^U 9 8. 8mg 
(0. 5 7 7mmo 1) <D\n- ; rhy^-)V i MV'f 
□ fc!;i/7S>&£4 0 4tfL (1. 27mmol)©2 
-->7/X3MP-N, N, N' , N' -■ rh^V^n 
K^*X*DS?75^>f hfcflWt» ^MT7RfK2 0# 

1 0 0/iL©2-->7/X3^-N, N, 
N' , N' -xh7'fVyDtf^X*D^75^ h 
£ 1 0 m g © 1 H-5 1 Yv"/-)V-M V~?n V)V7S.> 



L©*$Lfcl 0%&il:rhUCA*T2|H!ifc#U 5 
0 mL ©IS»Aia*Tft»l/&. h 'J CAT 

ttjMMg|R£ff£U 40g (7 0-2 3 Ome sh) 



fc, trU^>T3IlI*»UT^S-a:fc. 3 3mL©£ 
»1!U5?>IC»S*T» El6*«S**JSfcT»ail/ 
U 2. lmL©TMSC 1 SrJSTLTinA 
fc. 3 0Mt2. 8mLOtW V^UJHtfttt 
A., Sflfct>fc*bT2*|iniW*Lfc. 



TaWBBeWfc^**8 O 6. 5mg (8 8%) 
[0082] 'H-NMR (270MHz. CDC1 s , mixture of d 
iastereomers) <5ppm: 11. 90, 11. 85 (2s, 1H); 8.65,8.31 
(2s,lH); 7.54,7.49(2s.lfl); 7.45-6. 79 (m,13H) ; 4.50 
(brs.lH); 4.33 (d, 2H, J=5. 93Hz) ; 3.79(s,6H); 3.70- 



(9) 



#W¥8-2 0 86 8 7 



15 



(le) 
[00 8 3] 
MS 9] 




[0 0 8 6] 
Hfcl 0] 



16 



CHiO 



[0 0 8 4] (Id) Tf^nfc^il7 9mg 10 
(0. 3mmo 1) SKUS?>TlB*»bT«»S* 
4. 5mL©ftMfet:U5»KJ&#U 1 2mg 
(0. lmmol) 05>>ty/P75>'l£U5» (DMA 
P) £3 0mg (0. 3mmol) ©&#3A?K£fln 
£ilTjt#L;fc. 3^mCl 2mg©DMAP£ 
£ttU SSfcl 5 9^3 0#&fc4 1/xL (0. 3m 
mol) ©h'Jx^;i/75>£iin*.fc. S6fc9 033« 
fc3 0mg©*jJC3A£K*J||*., S5fc2l$ISI3 0# 
tl:6 0mg 0fc*3 A£««P*., 3 S 2 ftlfl&l;: 
6Omg0tMC3A*K*lQAT, SSfcl 6IWB3 0 20 

W|*«EETfc«*bT, 2 0mLOftS 
X^JUCjfefcU 2 OmLOl 0%^X>K*^T2 
•0*#U 2 OmL©*Tl|Hlife&Lfc. jizKliBt'?^ 

7-feh = hU**6fllSftUT, £=F*#3A*»** 
t»«BBfiMb£**l 5 1. 8mg (7 2. 5 X) ft 
&. 

[0 0 8 5] 'H — NMR (270MHz, CDCh) 6 : 9.49(s,l 
H); 7.56(s,lfl); 5.22(brs.lH); 4. 52-4. 30 (in, 2H); 3.7 
9(s,6H); 3.27-2.40(m,7E); 1.17(d,6H, J=7.26Hz). 30 

(1 f) 



cn,o 




r i r 



■ ✓ 



[0 0 8 7] (1 e) T»6nfcflS**l 5 1. 8mg 
(0. 2 1 7mmo 1) *KUS»T2H*»UT*ji 
2mLOfh7kKD77>t50<tL© 
KUS»C»#U 5 8mg (0. 2 17mmol)0 
^>^i7DD7x/— Jl/tl 1 3mg (0. 5 5mmo 
1) ODCCm, **»^T8»Ufc. HtWfcfc 

LTBS, *K*«EETfc«£U 1 0 g (70-23 
Omesh) ©•>U*^*9AC7^ , 7'f U 35K* 

^/-;i^^tiitfls^5 i U'>T^air5^tn«to 2 3 

9. 4mg0^5>S'*o^H'/l'£l'7fc*tflSttx 

mvtz&\z, 1. 2g©75/^ni;;pcpG (cp 

GINC. ; AMPO 0 5 0 OB ; 5 2 1 A ; 1 2 0/ 
2 0 0; 85. 7Mmol/g) t5mL0DMFt2 
8uL (0. 2mmol) ©HJX^ATS 
£m-rftgLfc. 1 9^K^{C^®*SiiLT*A, 
DMFt&fls^l^Tifc&Lfc. 9mL©b!U^>£ 
lmL<DM*&&t 1 2 2mg (lmmol) (Oi?t? 

u «ais*T, swt-rs^iaBKifls^&ftfc. ^ 

LfctH5, 46. 7/imol/gT^fc. 
[0 08 8] (lg) 
[0 0 8 9] 
Hfcl 1] 



\a7 9 7 7 9 0 




[0 0 9 0] iUyiWHtit-t (ti2pi'J^7 
• U 5f»; H) ®Cyc 1 oneTMP 1 u s DNA/ 
RNA«»-feD-flf-IC, #Rf5^fflfiailSt, 7 
o^7AtbT15. 0/zmole75^h*-h'J 



40 



atfc (id) T#6nfcfls^«j©7-bhxh«j; 
7->vtm#im&\,it* (i f) Tften&flsSfcs 

JBK 7a^7AfcTGGGAGC£V>3Jf»i3?g£A 



3-->7/X?;i/75^ h^«?©**DC, 3 5mM 
fcil«l,&5' -O- (3. 4-y<>i?)V**i"l> 
V)V) ?5^>-3' -O- (2->7yifJV N, 
N-5MV7nK/W *X*D75y<h (&Fffl&, 
Nucleosides & Nucleotide 



K#72f?* (CPG) ±fc, fi»Sftfc*U 3***1' 
fc©^C*7A*>e.tDaiU 1 0mL©tS7> ; ex7 



(10) #H¥8-20 8 6 87 

17 18 
ftiWEfr&fettT, 3 0mL^O^l3 1 ;H-Til'T * 9#£&fflT5H#£m&fc. MET£7ilhxHJ;V' 

5 :7 D >CD5 'J $774 )V?-~cmmhtcmz. imH ®Z 8 5 u n i t s (A260 ) ftfe. 

PLCUnertsil PREP-ODS, 20X [0 0 9 1] UVma x : 2 5 4 nm 

2 5 0mm; 0. 1 M»H h U X?;V7 £ >*i§& (T 0BfeM2) 

EAA) , pH7 ; 2 5-5 5% CHaCN/30m [0 0 9 2] 
in, linear grad i ent ; 7mL/ml Mb 12] 

n;2 54nm) L 3 BK#WT7:7'5'r U 1 6. * 

Q., tr„ o5 c& 

W a a a a 

[0 0 9 3] «MUfcH«fcl/t£rtl/fc. fc£U 8? [0 0 9 4] UVmax : 2 5 5nm 

7 U if ? A ICttTG G G A G C StUHEW® 0 ««« 3 ) 

\ZTGGGACt\,>5%.Wm*\l3L1t. [0 0 9 5] 

7W7 7 7.&<0W&%tt)K,G®*l 2 4un i t s [ft 13] 

(A260 ) #£. * 

o ooooo 

Q v^hh «T^* eT*" H f^ m tl[ m tX*™ 

0-S-o->^0-?-O--^""^0-P-O-^™^O-P-O^ ./ O— P-0^ y^OH 

\=s/ a cr a i* or 

[0 0 9 6] £«0J1 tmmzLT£tiLL1t. fc«U * [0 0 9 7] UVmax: 2 5 3nm 
ZfuVyk\Z\tTGGGAGCk^?m&&MV>ftt>*) (HJS094) 
CTGGGCC£V>5J£*E?fl£A;tjbfc. [0 0 9 8] 

7 ; E;P7 7X«©^t21Wft;^S4 8un i t s (A Mfcl 4] 

260 ) fttz. * 



^T^" f J^V t t«l j^V^IWl J^C^KH, '"^C^HM, C »^C A , 



[0 0 9 93 £MM 1 £H*fcl/r&JiSLfc. fc£U *r [0 1 0 03 UVma x : 2 5 3 nm 

7u!f7l>\Z\tTGGGAGC t^ommm#i<Dfrt>*) m&M5) 

fcTGGCCCfc^5«*EM*X*b&. [0 10 13 

7€^7rX«©gf2B«^M7 4un i t s (A Mfcl53 



260 ) &fc. 



NM 



[0 1 0 23 SiaMU £H«fcbT&jfcbfc. fc£U 
7o £f 7 .MCttT G G G A G C £ V> 5 &£E?»J©frfc> K) 
fcTGCCCCtV>5«SE50*X*Ufc. 



[0 1 0 33 UVmax : 2 5 3nm 
[0 1 0 43 




[0105] swim &H«fci/cfrat/fc. &«u 

7a £f 7 A fcfcT G G G A G C £ V> 5 &ggE5!l©fr fc 0 
{lTCCCCCtVi5mSE5!l*A*bfc. 
7*JP77Xtt©giEl«Ht-&tl£7 5un i t s (A JO 
260 ) * 



* [0 1 0 6] UVmax : 2 5 3nm 

(mm 7) 

[0 107] 
Hfcl 7] 



o o 0 0 "Hi 0 O 

Q_ "^r. iw» vVU £7 W, 00 



•Hi 



[0 10 8] (7 a) 
[0 10 9] 

litis) 



•NH, 
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[0 110] (R) - (-) - (2, 2-V*?)V- 
1, 3-v?**75>-4— fj» m%MW 
fcfflWT, ^JS^l (la) tmmzLTG&Lrc 

[0111] (7b) 
[0 112] 

Hfcl 9] 30 

<j6. 

[0 113] 7 aT#Snfcfc-8-1&£fflV>T, HJfiCTl 

(lb) tmm\zvx^Ltz. 

[U114J (7 c) = — — - 

[0 115] 
Mb2 0] 



[0 118] 
Hb2 1] 



?CHj 




? «r m-c-< 



P — N 



V 



NC^ 0 

[0119] 7 crmnrzit^mm^x. mmmi 

(Id) t^tdbT^bfc. 
[0120] (7e) 
[0 1 2 1] 
Mt2 2] 

o 



CHiO 



[o 1 2 2] 7 cT-nznrzitiimm^T. m&mi 





(1 e; tWfeLUi^tekUc. 

[0123] (7f) 
[0 124] 
Ht2 3] 




CHjO 



[0116] 7bT#6»n^{k^^fflViT, $mmi 



CH,0 



(12) ft$¥8-208 6 87 

21 22 
[0 12 6] (7g) * Mfc2 4] 

[0127] * 



q_, is, <A o&u «k o5 '<£ 

W cr a ff or a or 

[0 12 8] (7d) T#&nfcfc£igjRtf (7 f) T 85 [0 1 2 9] UVma x : 2 5 3 nm 

#^nfc^«j^. (id) •vmntzitsmx.xf u @mm8) 

f) T#enfcft^©^t.l9Cffl^T, Slfeffl (1 JO [0 13 0] 

g) i^&KlLTSffcU T^^TX^tDgEaWft Mfc2 5] 
^64un i t s (A260 ) ftfc. 

Ql. & 

er or ff ff ff 

[0 13 1] ^ii«I7 tH^CUT^l/fc. fc£U ★ [0 1 3 2] UVmax : 2 5 5nm 

CTGGGACtVi3ifiSE5iJ^A*bfc. -€-©^ it? [0 13 3] 
7^77X#©f?fBSWfc£®fc6 8un i t s (A Mfc2 6] 

260 ) * 

o o o o o o 

^C^H, ^C^nh, yC**, ^VSw, 

\-/ cr o- a ff «T 

[0 13 4] HJS^7i^tbT^Ufc. fcfc'U -fr [0 1 3 5] UVmax : 2 5 2nm 
7D^7AfcttTGGGAGC£V>5:!fi£iE^>frfc>0 (^JSflll 0) 

KTGGGCC t^SMMMnZKflLlt. 30 [0 13 6] 

7*;W7rX*©8EB»ft^ft*5 4un i t s (A [ft 2 7] 

260 ) -sir 

Q_ Xs. jA, *pC™> <xk 

W er or or o- o- 

[0 13 7] &&S09 7 tH«CUT^J*bfc. fc£U ♦ [0 13 8] UVmax : 2 52nm 



tTGGCCCt^DmSE5iJSA*bfc. ^-©^ 40 [0 13 9] 

7^77Xtt©g!2B»fc£4&£4 8un i t s (A Wb28] 
260 ) #7t. ♦ 

\=/ O* or O* or A- 



(13) #M¥8-2 08 6 8 7 



23 

260 ) * [0 14 2] 

[0 141] UVmax : 252nm Mt29] 

mmi2) * 



Ml 



[0143] mm tmm\zLT$fcLtto t«u 

ZfU if y h \Z 14T G G G A G C t V> 5JtSE50O^t) D 
CTCCCCCtV^&SEEIfcATJbfc. 
7t;i'77Xtt©gf2BKHfr&®£8 3un i t s (A 
260 ) 

[0 144] UVmax : 2 5 2nm 

[0 145] 
[ft 3 0] 



HN — Ph 



10 



CH,0 




[0146] (13a) 
[0 147] 
[fc3 1] 




CH.0 



[0 14 8] 9- (R) - (2, 3-^kHP^->^P 



a? 



30 



m<t^U>rh^^=LU-hU 2. 545g©&& 

5 OmLOfcfU^MC^U 4, 4' -i>^h^->h 
H8 1 3mg (2. 4mmol) £Un*.T 
SiTCl 8&IWS#Lfc. 8 13mg©4, 4' 

&#Ufc„ lmLOH* 0%tiaZ.T&fo*W±-2#> 2 
0 OmLCi'DD^M^tRlfctl:, 2 0 0mL^ 
OC5%NaHCOj *T?2I5|tt#Lfc. #$UI£Na 
2 SO* T?ftj§Lfc&fc»«*«ET8£U 3S££1 
OOg (7 0-2 3 0mesh) ©->U*y;i/*7At 

o-sss^y-^-iifc^i^T&tti 

-r^HtJCfcO. 9 8 0. 3mg (6 7%) 0BK$j£ 

[0 14 9] 1 H-NMR (270MHz, CDCh) 6: 9.14(s,l 
H); 8.74(s,lH); 8.06-6.80(m,19H); 4.52-4.15(m,3H); 
3.78(s,6H); 3.25-3.12(m,2H). 
(13b) 
[0 150] 
Kfc3 2] 



CH.0 




lU 1 b 1J (13 a) '{i%±Wz\lGmi 2 3mg 
40 (0. 2mmd 1) £tfU^>T#$LTS£&S-e-fc& 
fc» lmLC!)fh7kKD77>l:g*U s MV~fu 
tT^X^T^^l 4 0/iLt2— >7/X^;l/N, N 
-3M y/pK / HyppftafrP T??^ h 7 0 ».T,fr 



\L)V) f-f—y CA. tto 1 y, Collection Czechoslov.Che 
m.Cominun.,40,187(1975).) 4 9 6mg (2. 3 7mm 
ol) SliU^>T*»bT«»S*fc«K:, 2 5mL 
©KU5»fc**l,fc. 1. 6mLC0hU^;^>U;P 
•*PMFfrtt*T^ T 3Qft lfflK#lfr Wr. 1 . 5 



5»HMWbfc*fc, 5mL©2 9%7>^:~T^ta 
2 5mLOH 2 OidfcfeU 2 0mL(D^If;H 



£5 0mL®||ftX7/M3f*U 5 0mL^O©10 
XNa! CO» #T2|slife»U Na 2 SO* TfttiSIL 
fc. «ETfc**SS*bfc«K:, Sit£4 0g (7 0 
-2 3 0mesh) OS'UjMVWb^AfcTy^-fU 



(14) 



ftW¥8-2 0 8 687 
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[0 1 5 2] 'H-NMR (270MHz, CDCh) 5:9.07,9.06 
(2s. 1H); 8. 80, 8. 79 (2s. 1H); 8. 08-6. 79 (m, 19© ; 4.63- 
4.30(m,3E); 3.79(s,3H); 3.78(s,3H); 3. 72-3. 40 (m, 4 
H); 3.33-3.12(m,2H); 2.51-2.36(m,2H); 1.12-0. 97 On, 
12© . 

[0 153] 

g*P=#5£/\- Hi?7?>^y-t;i/©^^t, 100 mg© 
©*#©#£J60Ht£® 1 . 150 m<D7 5 h -x, 50 ng JO 

[0 15 4] (WB«2) J22±*^tMS_ 

^>^Tfif5?>*taAtT, 100 ng©«tt«£££ 

[0 15 5] (SS8J093) (teflD 
fftfelCft-a T, 100 ngO&ISWt^W 1 , 0. 2 mg©n D a? 
-f Ptt=B4Hfe£, 5ng0Xx7U>i£Tif*->£A, 2 
75 wOftlgfttt-fefrn-a. 11 ng ®x>7>Rtf98. 
8 ng ©5*h-Xft«V»T«W*. 

[o i s 6] «. mmzzv. m&zmm-z. 
[oi5 7] ohm 4) mm 
i.5 mm% (D^mmits® 1 . losss oyntri^>^ 

fcft, asau-Tjerr*. 
[0158] owns) mmm 

5 mitt, 100 K<Dfl^UfcjOMIfc*<lft 1 . 100 mg* 30 

o o 
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#K:M>U9A, 1.0 g OV/Uih-ZHW* (B#3IJi 
£) RtfO.025 ■10>;t:zU>*£*rr*J:5lc*iM' 
■5. 

[0 159] 
[ttftffl] 

<k*md g^atai* 

«k9&J&L-fc. M a^>*fc4t;, 3,000 rpm, 1 
55MTOfc&£liLTilL**1lfc. ft&ttfcJdtl. 4m 
L&tJDb, 3 7fC4»H^W>*a^-M/fc«. 
3 0 0(ig/mLO§Sg*l OO/iL&inU 3 



3.0 



I—' V 0-P • O— ' O-P 



NH 



7 tHM >*a^- h bfe^eg^fc 1 0 0 il L 
Q&mmt. *-n^tl9 3. 3%Rtf2 0/ig/mLi 

[0160] f»&nfc*>://n oojilic. ^S'X 

/^77-10 0/tL, ^3g>J >H&ltfr& (PH7. 
4, PBS) 70/iL, 2 0 0mMHJX-3Stlt®i£ 
(pH8) 10/iL, ^Df-^^-XK (2 5mg/m 
L) 10/iL, &£D£ft©fc&©fc^ip«!jS CFE 
ifc3 5fcjR?\ 2 0 0 /tg/mL) lOjiLS^flllU 

6 or, 3 0^MiDiatfc. gs*T##L-fc&, 71 
/-;i//^pn*;wA/'fV75;P7^3~;i'JB« (2 

5/2 4/1) 3 0 0/iLT2@}fifflLfc. $6>IC±ff 
0*SC^DP*;WA3 0 0tfL**toU i^47i 

±tl0*]l£HPLCi;:T#*Tb 

fc. 

[0 16 1] 

Hfc3 3] 

O NH, O 

ftV <"jft tfo 



rr or rr rr 



[0 1 6 2] fcfc, #Jlft^*ibT, TBfcwffc* * t0 1 6 3] 
&a (#K¥6-9 7 7 2*|) fcJB^fc. Mb3 4] 



NH 



°y_ o\ o'S o"S o*S o\ o\ 
o- / x>-p-o— ' 'o-p-o— ' 'O-P-O— ' r O-P • O— ' 'o-P-O-' '01 



NH 



NH, 



[0 16 4] HPLC*fW4aT«>aDT**. 

[0165]gg: ©»LC-10A 7) 
*7i» : Wakopak-WS-DNA (4. 6x15 
0 mm) SEAft 



0. lMhUl^75>-B»*««S (PH 
7-feh-hU;P= 74:26 
0.0 0 5~0. 0 1 AUFS 
1 0~2 0 jxL 



1*1] 



2? 



(15) 



#!8¥8-2 0 8 6 8 7 
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®m*<D%&m (om i o o tvtzmtt) 





5# 


30# 


I ft® 


2 


92.89±1.26« 


80.96±1.83 


79.19±2.64 


3 


99.41±2.54 


97.57±1.58 


129.11±26.41 


6 


98.16±1.24 


92.92±9.37 


109.66±15.63 


8 


96. 75±2. 84 


83. 33±1.68 


73.91±1.94 


9 


99.16±7.91 


103.60±6.49 


127.24±28.87 


1 2 


100.45±2.70 


102.72±6.67 


102.90±17.17 




52.29±3.24 


5.79±1.77 


2.93±1.52 



*n = 3 

[0 16 7] mmm 2 ) mm* u Jx^-^-> u #z z 

ttHIV-l SHttt^^x;P6C!)*iltfcJ:oT»eb& (R. 
Pauel et al., I. Virological Methods 20, 309-321(1 
988)) . TfcfcS, *tiWa3««fcfc5MT-4ffilfi&15 
0 X gT5 aifflfr&U »&nfc»ftittBS**fcT«l 
j§Lfc©"&HIV-l (IIIB S) *10 CCIDso ©JgaT37 < C 
Tl PtfflSftSli-fc. WMBMtW £#tTRP 

mi-1640 mm &rF tfrr *) tb&u 

ffi&T-SdtKcfcOHIV-l «ftMT-4«Bftft&. 
[0 16 8] HIV-1 mff-4M&£J:tfflIV-l #JiS5MT 

-4»iias-en-en4 xio 6 mis/ 

fcfcfcitwi/ft'b©) s&ftfcioo mi ^xn, 

u 5!5©^K^x#aETT6 B®&m®nviz. 
[0 16 9] nttic, ttiWb^WBnoHnr-i ^^mt-4 

[0 17 0] gili&7&, MTT(3-(4, 5-dimethyl thiazol 
e-2-yl)-2, 5-diphenyl tetrazol iuinbromide)feCS^#, 

£*M&£^UL.M. lreeu et al., J. Immunol. Me 
thods, 70, 257-268(1984)), HIV-1 CJ:«IUM£S 

ft*ft-&»ii*iD©Hiv-i mr-muB® 
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IB S) |W»MT-4Hfi©*fiP»«iSttfc0%fcb 
T» HIV-1 ^5feMT-4SBlia©SBIiaiii^ffitt&5 OXH 
IHl,3Sfcfl:©*S (iCso) &#fls 

£&©ffllfi#ttStttl/T, HIV-1 #^MT-4iffllia 

©Jtat£ 5 o %M«-r£$g£ (ccso) 
&©ffis^*^2t^-r. 

[0 17 1] 
[S2] 



mm 


ICio 


C Css 




(/tg/nl) 


(ue/a\) 


i 


5.3 


)50 


2 


L2 


>50 


3 


L0 


>50 


5 


9.1 


)50 


7 


3.8 


>50 


8 


2.0 


>50 


9 


4.3 


)50 


1 1 


4.3 


)50 



^HttVi-fn'b, ^lCHiVi5tHIV-l ^ttSWT-S^t 
»mUbfr = — == — =— = 



40 [0 1 7 2] nnfc©{fc£ifeW:Vvfnfcl Ottg/ml 
«T©SST?ftHIV-l 



(72)5MW (72)f69§# BS & 

m^i5a;iiEi2:BiiTi2#58^ 3ic&sp,&;iiK£i8riTB2#58# =#* 



(16) 



&W¥8-208 6 87 



